Introduction
Despite the fact that migraine is frequent [1] , many migraine sufferers do not consult a general practitioner (GP) for treatment. Migraineurs often treat themselves, usually with analgesics which can be bought without a prescription. In addition, most migraine sufferers know the factors which lead to their migraine and avoid the causes.
Lack of healthcare consultation and the low level of knowledge in non-specialists of the diagnostic criteria laid down by the International Headache Society (IHS) [2] make it difficult to estimate the prevalence of migraine, the number of migraine sufferers in a given population, the cost per patient and the overall cost for the population.
Recently, an Italian study has estimated the prevalence of migraine in Italy to be 11.4% of the adult population; this figure indicates a total number of 5.5 million migraine sufferers in Italy [3] .
Although migraine is not a life-threatening disease, it does cause direct healthcare costs (examinations with and without instruments, treatment with anti-migraine drugs and hospitalisation) and other costs borne by consumers (many anti-migraine drugs and analgesics are partially or totally charged to consumers), and also reduces working days with a considerable loss in productivity on the national scale (indirect costs). It may also lead to discomfort and to a lower quality of life in health-related parameters, as has been reported in numerous publications [4] [5] [6] .
There is little data in Italy on migraine-related costs. The
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cited Italian migraine study also collected data useful for estimating direct, indirect and total yearly costs. These data have been used in our study.
Materials and methods
The study was carried out in co-operation with Società Italiana di Medicina Generale (SIMG). In Italy, access to primary care is free for all, and this makes it easy to find appropriate healthcare. Doctors taking part in the study were from all over Italy and volunteered their work in the study. During the study period, lasting 5 days over two consecutive weeks (the first 3 days of the first week and the second 2 days of the second week), doctors asked all patients over 14 years of age who came to their surgeries whether they suffered from headaches. If the answer was 'no', the contact was recorded and no action was taken. If the answer was 'yes', the doctor questioned the patient to determine whether he or she was a migraine sufferer according to the criteria of the IHS: 1. Pain with at least 2 of the following features: throbbing quality, lateralized, moderate-severe intensity, worsened by exertion; 2. At least one of the following symptoms: nausea, vomiting, photo-and phonophobia; 3. Duration of attacks ranging from 4 to 72 hours; 4. Occurrence of at least 5 attacks with the preceding features;
Patients who were positive for three of the listed features were considered to be "likely migraine sufferers".
Doctors also recorded characteristics of the migraine (e.g. intensity, frequency) which have been published, along with the epidemiological data, separately [3] .
Patients considered to be migraine sufferers or likely migraine sufferers were placed on a 2-month follow-up programme. They were given a diary card to record attacks of migraine and the treatment they took in the weeks subsequent to attacks. During the two scheduled meetings with the doctor, after 1 and 2 months, patients and the GP filled in diary cards regarding the use of healthcare resources, examinations, diagnostics, hospitalisation and working days lost due to migraine over the previous 30 days.
The analysis of costs generated by migraine was conducted from a community perspective, taking into consideration both direct and indirect costs. Money values placed on the different cost items were obtained from official sources (drugs, medical examinations, diagnostic tests, hospitalisations) or from the literature (working days lost) [7] and are shown in Table 1 .
The total cost of migraine in the Italian population was calculated using the following formula:
Total cost = Population x Prevalence x Cost per year where total cost is that generated annually by migraine in Italy in the entire population over 14 years of age, population is the number of inhabitants over 14 years of age as of 31 December 1996 [8] , prevalence is that of migraine estimated in a previous study [3] , cost per year is the average annual cost per patient (i.e. 12-times the cost per month), and cost per month per patient is the average total cost of all resources recorded divided by the number of questionnaires returned.
Results
During the last quarter of 1996, 902 doctors interviewed 72 038 patients, of whom 71 588 were evaluated (99%); 38.9% were male and the average age was 51 years. Overall, 4794 migraine sufferers filled in 8541 questionnaires regarding the consumption of healthcare resources; the response rate was 89.1%.
Direct costs for migraine for our sample were 52.4% of the whole, while the remainding 47.6% reflected indirect costs. Overall, the annual cost of migraine per patient was Lit 1 159 840 (605.03 USD) ( Table 2) . A more detailed analysis shows that the cost of examinations (GPs' examinations, specialist examinations and first aid not leading to hospitalisation) was Lit 96 660 (50.42 USD) per year. Diagnostic examinations (routine laboratory tests, electroencephalography, X-ray of the cranium and cervical portion of the spinal On the national scale the number of working days lost was 15 016 870 days per year, corresponding to a value of over Lit 3000 bn (over 1560 million USD). This was calculated on the basis of productive members of the population (full and part-time workers), only 41.7% of migraine sufferers as a whole.
On the basis of epidemiological and economic data, the total number of migraine sufferers in Italy is over 5 440 000 people over age 14 years, with a total estimated cost of over Lit 6400 bn (over 3370 million USD) per year (Table 3 ).
Discussion
Our study had unavoidable methodological limitations. For example, the cost of the abuse of analgesics was not included, nor the impact of migraine on the quality of life in the patient. In addition, doctors recruited to the study were particularly sensitive to the problem of migraine during the study period, due to the object of the study itself, and this may have led to overestimates in the number of migraine sufferers. Furthermore, patients who habitually suffer from migraine may not have gone to their GP due to disappointing previous treatments or because the study period did not correspond with a migraine attack, they may have seeked treatment by other methods (e.g. alternative medicine), or they may have been self-treated.
Our study confirms that a large number of people suffer from migraine and the overall cost to the community is very high. In Italy, the majority of drug spending (analgesics and anti-migraine drugs) is partly or wholly borne by the patient, and the costs of hospitalisation and working days lost is very heavy. Overall, from our sample, direct costs were slightly higher than 50% of the total costs, whereas indirect costs were slightly lower.
In Europe, direct costs are relatively low, while they are higher in America [9] . This may be due to the habit in North America of patients going to specialists even at the early stage of a disease (for example, in Canada specialists are consulted by 41% of migraine sufferers, whereas the equivalent figure in Europe is 6%-16%), rather than going to a GP. The same study reported generally low costs for hospitalisation, both in Europe and the USA. In our sample, on the contrary, hospital costs were 26% of the total. This The relevance of indirect costs, which in our sample were almost 50% of the total costs, but would be more than 50% if hospital costs were reduced, shows that migraine is a disease which has a strong impact on working days lost. It is well-known that migraine sufferers do miss work or work at reduced efficiency. Loss of productivity is not easy to calculate since the absence of an employee may be offset by colleagues or flexible working practices such as "flexitime" [10] , with partial or complete recovery of the lost productivity. Nonetheless, since migraine is a chronic disease, the disability it causes is the highest cost for society as a whole [11, 12] , making a calculation of long-term effects a worthwhile study [13] .
The number of working days lost by our sample is in line with the results obtained in other European countries [9] . For the sake of simplicity, we did not calculate the loss of productivity of migraine sufferers remaining at work during attacks. If this had been calculated, the indirect costs of migraine would be even higher.
Our study did not have the aim of analysing the costs of different types of drugs used as treatment. Nevertheless, it can be estimated that the widespread use of specific antimigraine drugs for treatment causes a general reduction in the overall cost of migraine, due to fewer working days lost and reduced productivity losses, despite the cost of the drugs themselves [16] . Treatment with sumatriptan reduces the number of doctor's examinations and other healthcare costs, and makes hospitalisation unlikely [14] . Moreover, patients treated for migraine with sumatriptan lost fewer working hours and worked more efficiently due to the effective and rapid onset of action of the drug [15] .
Our study estimated costs of drugs entirely paid for by patients, as well as the cost of diagnostic examinations which patients pay for in part. Hence the direct cost we estimated is not totally borne by the national healthcare service.
The costs of migraine could be considerably reduced by a greater understanding of the criteria of the IHS by GPs, with better diagnostic facilities to reduce hospitalisations and by the properly targeted use of appropriate antimigraine drugs for therapy. The efficacy and rapid onset of action of anti-migraine drugs could reduce absenteeism and improve working efficiency. These measures would reduce overall migraine-related costs and help the healthcare service achieve a more rational use of resources, in line with modern requirements.
